Background: While smoking cessation interventions have been shown to work, questions remain about how to increase their efficacy.
Data Synthesis: Findings from systematic reviews were summarized and compared with findings from original research published beyond date ranges included in the reviews. Strength of evidence was used to assess the body of evidence. Our review included studies evaluating the efficacy of cessation strategies, such as selfhelp, counseling, single pharmaceutical agents, combined pharmacotherapies, and pharmacotherapies combined with psychological counseling. Research findings consistent with previous reviews show that self-help strategies alone are ineffective, but counseling and pharmacotherapy used either alone or in combination can improve rates of success with quit attempts. Two studies of selfhelp materials reported discrepancies across effects. Five studies provided mixed results for counseling interventions. Fourteen studies provided sufficient evidence of the efficacy of single pharmacotherapy, combined pharmacotherapy, and psychological interventions either with or without pharmacotherapy.
Few studies focused on ways to reach or treat special populations. Three studies with hospitalized patients had findings consistent with a previous review showing no strong evidence that clinical diagnosis affected the likelihood of quitting. New evidence was insufficient to address the effectiveness of interventions for persons with coexisting psychiatric conditions and substance abuse problems.
Limitations: Previous systematic reviews variably cover the range of issues we addressed. More recent studies do not fill all gaps, especially those for persons with coexisting disease.
Conclusions:
Although self-help strategies alone marginally affect quit rates, individual and combined pharmacotherapies and counseling either alone or in combination can significantly increase cessation. Using effective smoking treatments is strongly encouraged for all populations, especially those with high and heavy rates of smoking, such as psychiatric and substance abuse populations. T obacco use is the leading cause of preventable illness and death in the United States. Once users are dependent on tobacco, quitting is difficult. Nicotine dependence resulting from tobacco use hampers efforts to sustain abstinence from tobacco for a prolonged period or a lifetime (1) . Many users make multiple attempts to quit, often without the assistance that could double or even triple their chances of success (1) . Proven individual cessation strategies include counseling and behavioral therapy and, except when contraindicated, first-line and second-line medications (1) . These strategies may prove especially helpful for individuals motivated to quit smoking in response to pregnancy or hospitalization for a smoking-related condition.
Populations with psychiatric conditions and substance abuse problems have higher rates of smoking and show a lack of responsiveness to smoking cessation treatments (2, 3) . More sensitive or specialized strategies and services for smoking cessation may be needed to help patients with overlapping conditions, such as multiple addictions or psychiatric, cognitive, or medical conditions (2, 3) .
As background for a National Institutes of Health conference, our full systematic review (4) synthesized new evidence on individual-based strategies designed to increase the likelihood that adult tobacco users (with and without selected coexisting conditions) will quit. We also compared findings from new studies with those summarized in previous systematic reviews and meta-analyses.
Of 1288 abstracts, we examined 488 for full article review and retained 102 (Appendix Figure, available at www.annals.org). Of 43 studies relevant to this article, 5
were of good quality (16 -20) , 23 were fair , and 15 were poor (not presented here) (44 -58) .
We report on 28 new studies not included in previous reviews (Appendix Table 4 , available at www.annals.org). Twenty-one studies addressed strategies to improve success rates for cessation (16, 17, 21, 22, 24 -34, 36, 37, 39, 41-43) , including self-help, counseling, pharmaceutical agents, and combinations of pharmaceutical and counseling therapies. Seven studies examined interventions in patients with coexisting conditions and nicotine dependence, including psychiatric conditions and substance abuse problems (18 -20, 23, 35, 38, 40) , and 5 studies overlapped both categories (24, 30, 31, 33, 39) . We reviewed this new body of evidence both independently and within the context of previous reviews.
Alternative Approaches to Smoking Cessation

Self-Help Approaches
Two studies examined a self-help approach to improving cessation rates (26, 33) . One study involved patients recently discharged from intensive care units (ICUs) (33) ; the other included patients undergoing lung cancer screening (26) . Patients discharged from intensive care received verbal encouragement to remain nonsmoking at ICU discharge, a self-help ICU rehabilitation manual, and instructions to the immediate family not to smoke near the patient. Patients undergoing lung cancer screening received either a handout listing 10 smoking cessation-related Internet sites or 2 self-help booklets, 1 of which provided information on available pharmacotherapies for nicotine dependence (26) .
Patients receiving the ICU rehabilitation package were much less likely to return to smoking after discharge than were the control patients (relative risk, 0.11 [95% CI, 0.02 to 0.64]); the investigators could not determine whether just the smoking cessation advice or the whole package (including an exercise program) was responsible for the high quit rate (33) . Seven-day point-prevalence quit rates did not differ significantly between patients in the intervention and control groups undergoing lung cancer screening, although at 1-year follow-up more patients in the intervention group reported an attempt to stop smoking (26) . We found insufficient evidence of efficacy for selfhelp strategies, given the small number of new studies and discrepancies between studies for the same outcome.
Counseling
Five studies evaluated the effects of counseling-2 studies in hospital settings (30, 39) , 1 in both primary care clinics and hospitals (24) , and 2 in private practices (21, 36) . All interventions included nurse counseling, self-help materials, and follow-up contact either in person or by telephone; all were compared with usual care (brief advice to quit smoking, related self-help materials, or both).
Although self-reported abstinence rates were higher in the more comprehensive treatment in 1 study (30), neither hospital-based intervention increased biochemically verified abstinence rates at 12 months after discharge (30, 39) . At 6-month follow-up, diabetic patients seen in primary clinics and hospitals who received nurse-managed assistance in quitting were significantly more likely to quit smoking than controls (24) . Biochemically validated quit rates were 17.0% for the intervention group compared with 2.3% for the control group (P ϭ 0.001). Three different counseling interventions showed no significant differences in quit rates at 12-month follow-up (21, 36, 39) . Two studies reported increased abstinence with counseling treatment (24, 30) ; only 1 study verified cessation biochemically (24) . Although previous reviews showed that counseling was effective, these new studies show mixed results.
Pharmaceutical Monotherapy
Five studies examined the effect of a single pharmaceutical agent on smoking cessation (27, 28, 32, 37, 41) : 3 of bupropion (27, 32, 41 ) and 1 each of nicotine gum (28) and transdermal nicotine and nicotine nasal spray (37) . Two studies were based in hospitals (27, 41) , and 3 were population-based (28, 32, 37) .
Two studies compared 7 weeks of sustained-release bupropion with placebo. In a 6-month study, health care workers motivated to quit smoking received behavioral counseling and sustained-release bupropion or placebo (27) . Continuous smoking abstinence at week 7 was achieved by 43% of patients in the bupropion group and 18% of patients in the placebo group (P Ͻ 0.001). Side effects, although frequent, were reversible in both groups and generally consistent with those noted in previous studies. In the other study, all participants received 2 months of transdermal nicotine replacement therapy and 3 months of cognitive behavioral counseling and either sustained-release bupropion or placebo (41) . The investigators observed a nonsignificant trend for abstinence at 3 months but not at 6 or 12 months among participants randomly assigned to bupropion; biochemical measures of smoking did not significantly differ between groups. Holt and colleagues (32) attempted to determine whether bupropion combined with smoking cessation counseling was effective for the indigenous Maori population of New Zealand. At 3-and 6-month follow-up, rates of abstinence in the bupropion group were significantly higher than rates in the placebo group. A model-based secondary analysis found a risk ratio of 2.44 in favor of bupropion for both time points. Existing recommendations from previous reviews list bupropion as a first-line pharmacotherapy for smoking cessation (1) . These new studies showing mixed results offer insufficient evidence to alter this recommendation. Garvey and colleagues (28) used the Heaviness of Smoking Index to classify smokers planning a cessation attempt as low or high in nicotine dependence and then randomly assigned them to placebo or to 2-mg or 4-mg nicotine gum treatment. Participants also received brief behavioral counseling. At 1 year after cessation, quit rates were 11.2% for low-dependence smokers receiving placebo, 19.5% for those receiving 2-mg gum, and 18.4% for those receiving 4-mg gum (P ϭ 0.20 for linear trend). For high-dependence smokers, quit rates at 1 year were 6.1%, 15.7%, and 20.7% for the placebo, 2-mg gum, and 4-mg gum groups, respectively (P ϭ 0.002 for linear trend). The interaction of nicotine gum dose and dependence group was not significant. Although the nicotine doses did not differ significantly in effectiveness, both doses were significantly more effective than placebo gum (2 mg, P ϭ 0.008; 4 mg, P ϭ 0.001) (28) .
Lerman and associates (37) conducted an 8-week clinical trial to evaluate the comparative efficacy of transdermal nicotine and nicotine nasal spray, with all participants receiving behavioral group counseling. Abstinence rates for the transdermal nicotine and nicotine nasal spray groups were not significantly different at 6-month follow-up. Interactions in abstinence rates for subgroups of smokers were statistically significant (P Ͻ 0.05). Smokers who had low-to-moderate dependence levels, were not obese, and were white achieved higher abstinence rates with transdermal nicotine, whereas smokers who were highly dependent, obese, or members of minority groups achieved higher abstinence rates with nasal spray.
Neither the study by Garvey or Lerman and their colleagues found significant differences when different dosages or vehicles of nicotine delivery were tested, but pharmacotherapies were significantly more effective than placebo in each study. These findings, although insufficient in number, are consistent with evidence from previous reviews recommending nicotine replacement therapy for smoking cessation (1).
Combined Pharmacotherapies
Three studies examined the effect of combined pharmacotherapies on smoking cessation (16, 22, 34) . Bohadana and colleagues (22) measured the effect of adding a nicotine patch to a nicotine inhaler. They randomly assigned participants to intervention (nicotine inhaler and nicotine patch) or control (nicotine inhaler and placebo patch) groups. Abstinence rates at 6 weeks, biochemically measured, were significantly higher for the intervention group than for the control group (60.5% vs. 47.5%; P ϭ 0.09), but the groups did not differ significantly in continuous abstinence at 6-or 12-month follow-up. Jorenby and colleagues (34) randomly assigned participants to 1 of 3 groups: bupropion only, nicotine patch only, or both bupropion and nicotine patch. Participants in the control group received placebo pills and a placebo patch. The biochemically confirmed abstinence rates at 12 months were 15.6% in the placebo group, 16.4% in the nicotine patch group, 30.3% in the bupropion-only group (P Ͻ 0.001), and 35.5% in the group given both (P Ͻ 0.001) (34) . Abstinence rates were higher with combination therapy than with bupropion alone, but the difference was not statistically significant.
In a double-blind trial, Killen and colleagues (16) examined the efficacy of a smoking cessation treatment that combined nicotine replacement therapy via a transdermal system with the antidepressant paroxetine. Smokers were randomly assigned to 1 of 3 groups: transdermal system and placebo, transdermal system and 20 mg of paroxetine, and transdermal system and 40 mg of paroxetine. Transdermal treatment was provided for 8 weeks; paroxetine or placebo was provided for 9 weeks. Abstinence rates for all participants at follow-up were not significantly different, but a subgroup analysis of adherent patients resulted in statistically significant differences between paroxetine groups and the control group at week 4 (P Ͻ 0.001).
Of these 3 studies on combined pharmaceutical therapy, 2 found a significant increase in cessation at 12 months compared with 1 pharmaceutical agent alone (22, 34) . The third showed no overall benefit from the paroxetine-patch combination but did demonstrate significant differences between paroxetine groups and placebo in the short term (16) . Given the small number of new studies on combined pharmaceutical therapy and the fact that only 2 studies demonstrated significant results, evidence is insufficient to make a recommendation about combined pharmaceutical therapy.
Pharmacotherapy and Psychological Interventions
Six studies examined the effect on cessation rates of interventions that consisted of both pharmacotherapy and psychological counseling (17, 25, 29, 31, 42, 43) . Four studies were population-based (17, 25, 29, 31) ; 2 studies included members of a large health care system (42, 43) .
One population-based trial examined the effectiveness of the combination of fluoxetine and cognitive behavioral treatment (31) . One and 3 months after the quit date, fluoxetine increased the likelihood of abstinence compared with placebo among smokers with minor depression (odds ratio, 1.39 [CI, 1.02 to 1.89]) but not among those with little or no depression; fluoxetine selectively benefited medication-adherent smokers with mild depression. Smokers who were more dependent on nicotine did not derive special benefit from fluoxetine (31) .
Using a chronic disease model of smoking, Hall and coworkers (29) measured the effects of long-term antidepressant and psychological treatment. All participants were randomly assigned to 1 of 4 treatment groups (nortriptyline vs. placebo with brief versus extended treatment) and received 8 weeks of a transdermal nicotine patch, 5 group counseling sessions, and active drug treatment or placebo administration. Participants in brief treatment completed the study at this point. Participants in extended NIH Conference Smoking Cessation Strategies treatment continued taking nortriptyline or placebo until week 52 and received 9 additional monthly counseling sessions. Participants were assessed at baseline and at weeks 12, 24, 36, and 52. At week 52, point-prevalence abstinence rates were 30% for placebo brief treatment, 42% for placebo extended treatment, 18% for active brief treatment, and 50% for active extended treatment (29) . Differences were significant for the active extended group at 24, 36, and 52 weeks (P Ͻ 0.009).
Two studies examined the efficacy of nicotine replacement therapy with additional telephone counseling for smoking cessation (17, 25) . Carpenter and colleagues (25) compared nicotine replacement therapy with motivational advice or no treatment in a telephone-only intervention among smokers not currently interested in quitting. They randomly assigned these smokers to receive one of the following: 1) telephone-based reduction counseling and nicotine replacement therapy plus brief advice, 2) telephonebased motivational advice plus brief advice, or 3) no treatment. Over 6 months, more smokers in the reductioncounseling group (43%) and the motivational group (51%) made a 24-hour quit attempt than smokers in the no-treatment group (16%; P Յ 0.01) (25) . The 2 treatment groups had the same number of quit attempts. Similarly, 18%, 23%, and 4% of participants in each group were abstinent at 6 months (P Յ 0.01).
Macleod and associates (17) investigated the effectiveness of telephone counseling as an adjunct to transdermal nicotine replacement therapy patch in smoking cessation. Smokers were randomly assigned either to replacement therapy alone or replacement therapy plus telephone counseling. Continuous abstinence rates over 28 days among participants receiving telephone counseling were significantly greater than among those not receiving telephone counseling at both 3 and 6 months (31.6% vs. 25.1% [P ϭ 0.04] and 30.1% vs. 22.4% [P ϭ 0.01], respectively). Similarly, 90-day continuous abstinence rates at 6 months were significantly greater for participants receiving counseling (26.7% vs. 18.6%; P ϭ 0.004) (17) .
Two studies from the same research team examined smoking end points after treatment with sustained-release bupropion (42, 43) . In both studies, the researchers randomly assigned smokers to receive 1 of 4 combinations of bupropion (150 mg or 300 mg) and behavioral counseling (tailored mailings or proactive telephone counseling); they assessed point-prevalent smoking status at 3 and 12 months. One study focused on predictors of outcome (42) ; the other study focused on group differences (43) . Findings related to smoking abstinence were the same in both studies. Bupropion dose was not associated with rates of smoking at 12 months. However, the odds ratio for 12-month smoking was higher for those who received the tailored mail program than for those in the telephone-counseling program (odds ratio, 1.24 [CI, 1.06 to 1.47 
]).
Five of these studies demonstrated significant improvements in abstinence among groups receiving combination pharmacotherapy and psychological interventions (17, 25, 29, 42, 43) . These studies provide sufficient evidence that combined pharmacotherapy and psychological interventions are effective, and 1 study (17) suggested that combined pharmacotherapy and psychological interventions are more effective than pharmacotherapy alone.
Cessation Strategies for Adults in Special Populations
Windows of opportunity open when smokers' awareness of harms associated with tobacco use and their motivation to quit smoking are high. We examined strategies designed to take advantage of these opportunities for individuals who were hospitalized for smoking-related conditions and for pregnant women. We also searched for studies among individuals with comorbid conditions and risk behaviors.
Hospitalized Patients by Diagnosis
Three studies focused on improving cessation rates among hospitalized patients with smoking-related disorders (18, 24, 39) . One study involved smoking cessation and relapse prevention among women admitted to the hospital with cardiovascular or peripheral vascular disease (39); another included diabetic smokers (24) ; and the third involved patients admitted for myocardial infarction, unstable angina, or care after coronary bypass surgery performed at other hospitals (18) . All interventions included nurse counseling, self-help materials, and follow-up contact and were compared with usual care (brief advice to quit smoking or related self-help materials). The 3 hospital-based interventions failed to increase biochemically measured smoking abstinence rates at 12 months after discharge. One reported significantly different (biochemically validated) abstinence rates at 6 months (24), and another showed significant differences in self-reported abstinence (not biochemically confirmed) at 12 months (18) . These studies provide evidence that intensive counseling when a person is hospitalized for a smoking-related clinical diagnosis does not affect the likelihood of quitting.
Hospitalized Patients by Intensity of Intervention
Four studies examined the effect of varying the intensity of smoking cessation intervention among hospitalized patients (19, 30, 33, 40) . One study of patients recently discharged from ICUs reported that those receiving the intervention had a relative risk reduction for smoking of 89% (CI, 98% to 36%), but the increase in abstinence could not be attributed directly to the intervention (33) . Another study examining the effects of 3 smoking cessation counseling interventions for hospital patients indicated that 12-month abstinence rates were not significantly different when biochemical measures of smoking were used (30) .
Reid and colleagues (19) evaluated the efficacy of a stepped-care approach to smoking cessation treatment among smokers with coronary artery disease. Stepped care
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Smoking Cessation Strategies www.annals.orgrefers to the practice of initiating treatment with a lowintensity intervention and then exposing patients in whom treatment fails to successively more intense interventions. Smokers hospitalized with coronary artery disease were randomly assigned to either an intensive stepped-care treatment (counseling and nicotine patch therapy) or no additional treatment. In another study of this type, Ratner and coworkers (40) designed a counseling and nicotine replacement therapy intervention to help smokers abstain from smoking before surgery, maintain abstinence after surgery, and achieve long-term cessation.
Neither study showed significant differences in 12-month abstinence, but significant differences occurred in the short term. In the stepped-care intervention study, treatment increased smoking cessation rates from 42% to 53% during a 3-month follow-up period (P ϭ 0.05) (19) . In the study of counseling plus nicotine replacement therapy, participants in the treatment group (73.0%) were more likely to abstain from smoking before surgery than were controls (53.0%) (P ϭ 0.003), and they were also more likely to be abstinent 6 months after surgery (31.2% vs. 20.2%) after adjustment for covariates (40) . Because only 2 of the 4 studies that varied the intensity of the intervention for hospitalized patients demonstrated positive short-term effects (19, 40) , evidence is insufficient to recommend the most effective level of intensity for smoking cessation intervention targeting hospitalized smokers.
Pregnant Women
A study randomly assigned pregnant women and their partners to usual care, a woman-only intervention, or a partner-assisted intervention (38) . Follow-up occurred at 28 weeks of pregnancy and 2, 6, and 12 months after delivery. Women in the usual care group received provider advice to quit and a self-help guide. The women-only group received usual care components plus a late-pregnancy relapse prevention kit and 6 counseling telephone calls. Women in the partner-assisted group received the women-only intervention, and their partners received telephone counseling and a guide emphasizing skills to help the women quit smoking. Intention-to-treat analyses showed no significant between-group differences in women's reports of abstinence at any follow-up point (38) . In late pregnancy, more partners were abstinent in the partner-assisted condition (15%) than in the usual care condition (5%) (P ϭ 0.02). This study provides insufficient evidence to overturn 3 previous reviews concluding that pregnant women who received an active counseling intervention experienced significant reduction in continued smoking in late pregnancy (1, 13, 15) .
Psychiatric and Substance Abuse Conditions
People with psychiatric conditions are twice as likely to smoke as the general population and to smoke more heavily than other smokers (10) . Alcohol and drug use trigger or exacerbate tobacco use (2); smoking rates for alcohol and drug users are also greater than those for the general population (1) . Given the importance of reaching these populations, we reviewed smoking cessation interventions for populations with coexisting psychiatric conditions and substance abuse problems.
Four studies evaluated smoking cessation efforts in populations with psychiatric conditions and substance abuse problems (20, 23, 31, 35) . Two randomized, controlled trials addressed smoking cessation interventions for populations with coexisting psychiatric conditions (23, 31) . Hitsman and colleagues (31) hypothesized that smokers with greater depressive symptoms would be more likely to achieve tobacco abstinence when receiving fluoxetine combined with cognitive behavioral therapy than when receiving a placebo and cognitive behavioral therapy. The intention-to-treat analysis failed to yield any stable predictive models for smoking status at 1 week and 1, 3, and 6 months after the quit date. A secondary analysis using treatment-adherent patients only (n ϭ 169) found an interaction between fluoxetine treatment and the depression score at 1-and 3-month follow-up. Participants treated with fluoxetine had a positive association between degree of depression and likelihood of abstinence (odds ratio, 1.35 [CI, 1.00 to 1.81]); for controls, the opposite was true, and increasing depression scores were associated with decreasing likelihood of abstinence.
Brown and colleagues (23) compared the efficacy of a standard cognitive behavioral therapy for smoking cessation with one combining standard and cognitive behavioral therapy specifically for depression. The study recruited regular smokers with a history of major depressive disorder determined by structured interviews using the Diagnostic and Statistical Manual of Mental Disorders (DSM), ed. 3, revised. All study participants received 8 group counseling sessions over 6 weeks and standard cognitive behavioral therapy. Tailored cognitive behavioral therapy, "The Coping with Depression Course," was provided to the treatment group and served as the intervention (23) . Biochemical measures of smoking at 1, 6, and 12 months from the quit date showed the same 7-day point-prevalence abstinence rate in the 2 treatment groups. In a secondary analysis, significant interactions occurred between treatment and recurrent depression and between treatment and heavy smoking (23). Smokers with recurrent major depressive disorder and heavy smokers who received the tailored depression treatment were significantly more likely to be abstinent than those receiving standard cognitive behavioral therapy (odds ratios, 2. Counseling combined with pharmacotherapy significantly increased abstinence rates for adherent patients and tailored smoking cessation counseling significantly increased abstinence rates among some depressed smokers. In an area in which evidence has been lacking, these studies provide some evidence, albeit still insufficient to make recommendations.
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Two studies examined smoking cessation treatments for adult alcohol and substance abusers enrolled in substance use disorder programs (20, 35) . Using a prospective cohort study design, Joseph (35) evaluated the feasibility of a smoke-free policy and a nicotine treatment program implemented in a drug and alcohol treatment hospital. Patients admitted to the treatment facility were consecutively enrolled in the study. Before implementation of the smoke-free policy, patients were not provided with specific information about smoking or cessation. After its implementation, patients were required on admission to acknowledge the smoke-free policy, sign a contract agreeing to abstain from nicotine during their treatment, and agree to attend a smoking cessation program designed for substance abusers. The program included didactic lectures on the pharmacology of nicotine, films, and a discussion group. Prepolicy patients completed posthospitalization telephone interviews at 16.2 months, and postpolicy patients completed interviews at 10.7 months. Along with smoking behaviors, the telephone interview assessed the long-term outcome of the patient's chemical dependence. The proportion of patients who abstained from smoking for more than 1 week was significantly higher in the postpolicy group than in the prepolicy group (41% vs. 9%; P Ͻ 0.001). At the 1-year follow-up interview, 8% of the postpolicy patients and 3% of the prepolicy patients had quit smoking (P Ͻ 0.05), but approximately 55% of the sample was lost to follow-up. The groups had the same rates of non-nicotine substance use at the 1-year follow-up.
Joseph and colleagues (20) compared the effects of concurrent treatment for nicotine dependence and intensive treatment for alcohol dependence versus a group that received only alcohol dependence treatment for 6 months and then received concurrent treatments for 6 months. Eligible participants included adults who met the criteria for alcohol dependence or abuse according to the DSM, fourth edition, and who smoked more than 5 cigarettes each day for a year. Participants with no interest in quitting were excluded from the study. The nicotine dependence intervention included a 1-hour individual counseling session and up to 3 follow-up sessions. Participants who were in the action stage of change received a free prescription for nicotine replacement therapy unless they declined or had a medical contraindication. A combination of patches and nicotine gum was offered to participants who smoked more than 20 cigarettes per day. Biochemically validated self-reports were collected for both smoking and alcohol outcomes. Seven-day point-prevalence rates of abstinence were assessed at 3, 6, 12, and 18 months; 30-day and 6-month alcohol abstinence was measured at 6, 12, and 18 months.
Using intention-to-treat analysis, the investigators reported 7-day point-prevalence rates of smoking abstinence at 3 months as 15.5% in the concurrent treatment group and 4.4% in the delayed (untreated) group (P Ͻ 0.001). At 6 months, smoking abstinence rates were 10.5% in the concurrent treatment group and 5.2% in the delayed (untreated) group (P ϭ 0.02). At 9 and 12 months (when both the delayed group and the concurrent group received smoking cessation treatment), the treatment groups did not differ significantly. The rate of prolonged smoking abstinence at 18 months for both groups was similar: 8.8% and 8.9%. Six-month alcohol abstinence at 6, 12, and 18 months was lower in the concurrent treatment group (41%, 33%, and 41%, respectively) than in the delayed treatment group (56%, 42%, and 48%; P ϭ 0.004, P ϭ 0.11, and P ϭ 0.01, respectively) (20) .
Interventions using some form of counseling with pharmacotherapy produced significant increases in smoking abstinence rates. However, alcohol abstinence was negatively affected in the concurrent treatment study (20) . Although the 2 studies are consistent with previous recommendations stating that people with chemical and nicotine dependence should receive counseling and pharmacotherapy to assist with smoking cessation (1, 2) , the body of evidence in our review is insufficient to point to further recommendations for this population.
DISCUSSION Smoking Cessation Interventions for Adults
We reviewed studies evaluating the efficacy of cessation strategies that previous reviews had not covered. We assessed the body of evidence based on the Task Force on Community Preventive Services model of strength of evidence (7) and evaluated the body of evidence in the context of previous review findings. When our review of new studies resulted in insufficient evidence, recommendations from previous reviews would stand. Sufficient or strong evidence from new studies showing findings inconsistent with previous reviews could overturn existing recommendations. Here, we recap whether the evidence we assembled would change recommendations in previous authoritative publications and guidelines.
First, our findings are consistent with recent reviews (1, 12) showing that self-help has little effect when offered without any person-to-person intervention.
Second, previous reviews indicated that brief individual cessation counseling is efficacious (1, 11) , but whether more intense counseling yields a greater effect than less intensive interventions remained unclear (11, 36) . Moreover, our review of counseling yielded mixed results. Two studies reported increased abstinence with counseling treatment; 3 showed no effect. Thus, the new evidence is insufficient to overturn previous recommendations to do brief individual counseling.
Third, our review of pharmaceutical approaches is consistent with earlier findings. Nicotine gum is an important aid in smoking cessation, more than doubling the odds of successful quitting. In addition, transdermal nicotine (patches) and nicotine nasal spray are also associated with significant effects on abstinence. Previous meta-analyses suggested that first-line pharmacotherapies, such as
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Smoking Cessation Strategies www.annals.orgbupropion, or nicotine replacement therapies consistently increased abstinence rates (1). In our review, results were mixed for bupropion because 2 studies showed a significant benefit of bupropion compared with placebo but a third study showed that bupropion was associated with a nonsignificant trend toward abstinence in the short term but not for longer periods. These mixed findings for bupropion are insufficient to warrant a change in the conclusion of previous reviews that bupropion is a first-line pharmacotherapy for smoking cessation (1, 9) .
Fourth, previous reviews recommend combining pharmacotherapies for smoking cessation but did not report consistent evidence about the effectiveness of other pharmaceutical treatments (for example, antidepressants) (1). Three newer studies assessed the efficacy of different combined therapies. Consistent with a previous review (1), 1 study indicated that a nicotine patch plus a self-administered form of nicotine replacement therapy was more effective than a single form of replacement therapy (22) . Another reported significant long-term benefit of bupropion alone and in combination with the nicotine patch (34) . A third showed no overall benefit of a patch-paroxetine combination but did demonstrate significant differences between paroxetine groups and placebo in the short term (16) . Overall, our review of combined pharmacotherapies suggests a benefit for combined pharmacotherapies for smoking cessation.
Fifth, earlier reviews indicated that pharmacotherapies alone or in combination with counseling or cognitive behavioral treatment increase abstinence rates (1, 10). Of 6 additional studies (17, 25, 29, 31, 42, 43) , 5 provide sufficient evidence that combined pharmacotherapy and psychological intervention are effective and add to findings from previous reviews that pharmacotherapy either alone or in combination with counseling is effective. A seventh study dealt with a population not represented in earlier reviews but indicated that bupropion combined with smoking cessation counseling was effective in indigenous Maori in New Zealand (32) .
Smoking Cessation Interventions for Adults in Special Populations
First, our review of 3 studies involving interventions for hospitalized patients (18, 24, 39) generally agreed with an earlier review of 17 studies showing no strong evidence that intensive counseling significantly affected the likelihood of quitting among hospitalized patients. (14) .
Second, 3 previous reviews reported that pregnant women in intervention groups were more likely than those in control groups to quit (1, 13, 15) . The 1 newer investigation (counseling to prevent postpartum relapse, a partner-assisted approach) demonstrated no significant improvement in abstinence among women who recently gave birth (38) . This study is not sufficient to overturn past recommendations advocating brief advice from a health care professional, individual and group counseling, and peer support to increase abstinence rates among pregnant women.
Third, our review of the effect of smoking cessation interventions for persons with psychiatric conditions supports previous reviews (1, 10) . Two studies confirm existing recommendations that patients with psychiatric conditions should receive smoking cessation treatments recommended for the general population (for example, pharmacotherapy for mildly depressed patients and counseling or cognitive behavioral therapy) (23, 31) .
Fourth, previous reviews recommended that people with chemical and nicotine dependence should receive counseling and pharmacotherapy to assist with smoking cessation (1, 2) . Two newer studies reported that pharmacotherapy and psychological counseling significantly influenced abstinence rates (20, 35) , although alcohol abstinence was negatively affected in a treatment group receiving concurrent therapy compared with a group receiving delayed therapy (20) .
Fifth, past reviews showed that pharmacotherapy and psychological counseling interventions were effective in people with chemical and nicotine dependence (2) . The results of several newer studies on the impact of smoking cessation treatment on nonnicotine substance use were inconsistent (2, 20, 35) ; 2 studies reported significant shortterm effects for smoking cessation, but only 1 study reported long-term (that is, 12-month) abstinence rates.
In summary, evidence from new research covered in our review was mostly consistent with previous systematic reviews. New studies did not resolve existing inconsistencies about the effectiveness of increasing the intensity of counseling or combined antidepressant pharmacotherapies in patients in whom less intense treatment failed. In short, the information from newer work does not lead to new or different conclusions compared with previous reviews.
Research Gaps in Smoking Cessation Literature
Very few studies examined the effectiveness of multiple intervention formats, combination pharmacotherapy, or adjuncts other than pharmacotherapy to individual counseling. Similarly, few studies examined differences in either withdrawal symptoms or side effects associated with continuation or success of pharmacotherapy; larger, prospective trials are probably needed to increase the evidence base for long-term persistence of effect. Finally, few studies focused on ways to treat special populations such as young adults, minorities, and populations with coexisting conditions, especially psychiatric disorders and substance abuse problems.
Comprehensive research on concurrent treatment for smoking cessation and chemical dependence is warranted in light of conflicting results about adverse effects in persons using alcohol or other drugs. More research explaining interaction effects among depression and smoking cessation interventions is needed for people with mild and clinical depression.
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Several studies allude to negative perceptions and attitudes of treatment center staff as barriers to treating nicotine addiction simultaneously with psychiatric conditions, especially substance abuse problems. Research exploring the legitimacy of these statements should be pursued.
Limitations of the Literature
Limitations specific to studies in our review include inadequate description of sampling techniques, high refusal and attrition rates, self-selection of intervention, high rates of nonadherence, lack of adverse events reporting, and findings that are not widely applicable. In short, problems with studies varied considerably, but we underscore problems with study design (including selection of participants), lack of reporting of basic data (baseline; group comparisons), and attrition that future investigators and funding agencies must address.
Implications for Health Care Providers
Tobacco treatment issues differ between smokers in general and smokers with important coexisting conditions. For the broader group, we see 3 main conclusions. First, clinicians can effectively treat tobacco use and dependence in the general population using counseling and first-line pharmacotherapies, especially in combination; self-help approaches alone are unlikely to suffice. Thus, all patients should be screened for tobacco use and offered effective treatment. Inconsistent findings from previous reviews and at least 1 study in this review call into question whether more intensive counseling increases quit rates compared with brief counseling.
Clinicians caring for smokers who have various other disorders, particularly psychiatric diagnoses or conditions involving substance abuse and addiction, face more challenging problems. This review, like previous reports, offers less clear guidance for these patient populations and does not add materially to the body of evidence for such patients. We emphasize that the new work we reviewed supports earlier findings that smoking cessation treatments recommended for the general population, such as counseling and pharmacotherapy, are appropriate interventions for these special populations.
